Photorhabdus luminescens is an entomopathogenic bacterium found in symbiosis with the nematode 18 Heterorhabditis. Dam DNA methylation is involved in the pathogenicity of many bacteria, including P.
Introduction
Studies aiming to understand bacteria-host interactions often show that molecular mechanisms 35 involved in mutualism or pathogenesis are shared [1] . This raises the interest to study models that 36 have a life-cycle including both mutualism and pathogenicity stages. Photorhabdus luminescens 37 (Enterobacteriaceae) is symbiotically associated with a soil nematode, Heterorhabditis bacteriophora 38
[2]. The nemato-bacterial complexes are highly pathogenic for insects and used as biocontrol agents 39 against insect pest crops [3] . Mutualistic interaction between both partners is required as 40
Photorhabdus is not viable alone in the soils and Heterorhabditis cannot infect and reproduce without 41 its symbiont [4] . Photorhabdus is carried inside the nematode gut during the infective juvenile stage 42 (IJ), a stage that is similar to the well characterized dauer-stage of Caenorhabditis elegans [5] . After 43 their entrance by natural orifices such as stigmata, or by cuticle disruption, nematodes release 44 Photorhabdus in the hemocoel of the insect [6, 7] . The bacteria then grow and produce a broad-range 45 of virulence factors to kill the insect by septicemia within 48 to 72 hours [8, 9] . Regurgitation and 46 multiplication of the symbiont induce a phenomenon called "IJ recovery" resulting in the formation of a self-fertile adult hermaphrodite from every IJ [7] . Nematodes feed specifically on their symbiotic 48 bacteria [10, 11] . Once nutrients are lacking and nematodes have done several development cycles, 49 some bacterial cells adhere to hermaphrodite gut at INT9 cells [12] . Bacteria which can adhere to these 50 cells express the Mad pilus [12, 13] . Hermaphrodites lay about 100 to 300 eggs giving rise to IJs feeding 51 on and re-associating with Photorhabdus. Some eggs are not released and develop inside the 52 hermaphrodite by a mechanism called endotokia matricida [14] . Nematodes coming from endotokia 53 matricida will become IJs only and will re-associate with Photorhabdus inside the hermaphrodite 54 [14, 15] . After re-association of both partners, the complexes exit from the cadaver to reach the soil in 55 order to infect other insects [16] . The pathogenic cycle implies a strong interaction between the 56 bacterium and the nematode and requires a bacterial switch from mutualism to pathogenic state. It is 57 therefore a good model to study differences between both states [17] . (Table S1 ) and digested with the appropriate enzymes. Finally, the pJQ200 plasmid (Table   97 1) was digested by SalI and SpeI and ligated together with the three fragments. E. coli XL1 Blue MRF' 98 was transformed with the pJQ_Cam_P lac-dam ligation mixture and clones with the appropriate 99 antibiotic resistance (i.e., CmR and GmR) were selected. Similarly, the pJQ_Cam_P lac-gfp plasmid was 100 constructed using gfp-mut3 gene (KpnI-PstI fragment) from pBB-KGFP (Table 1 ) instead of dam. The 101 plasmid constructions were controlled by sequencing of the inserts.
102
The recombinant plasmids pJQ_Cam_P lac-dam or pJQ_Cam_P lac-gfp were then transferred in P.
103 luminescens by conjugation as previously described [28] . The transconjugants were selected with both 104 Cm and Gm. The allelic exchanges were performed on at least 20 independent transconjugants as 105 previously described [36] . Finally, Sac resistant, Cm resistant and Gm sensitive clones were grown 106 overnight in LB + Cm. Genomic DNA was extracted using QIAamp DNA Mini kit (Qiagen) and correct 107 insertion was verified by sequencing the PCR fragment overlapping the insertion site (using primers 108 L_verif_GlmS and R_verif_RpmJ). Clones with the correct insertion (Chr_dam and Chr_gfp) were then 109 tested for their phenotypes as previously described [28] and conserved in glycerol (Table S2 ). 
110

RT-qPCR analysis
175
To determine if the dam overexpression modified some P. luminescens phenotypes, similarly as a strain 176 overexpressing dam using a plasmid did [28], we compared motility and insect pathogenicity of 177 Chr_dam and Chr_gfp strains (control). A significant decrease in motility was observed for the Chr_dam 178 strain (p-value < 10 -3 , Wilcoxon test) at 36h hours post inoculation ( Fig 1A) . LT 50 in S. littoralis was 179 significantly reduced (p-value < 10 -3 , Wilcoxon test) in the dam overexpressing strain compared to the 180 control strain, with a delay of 2 hours (32.8 hours for the control and 34.9 for Chr_dam strain; Fig 1B) .
181
These data confirmed that the dam overexpression in P. luminescens impairs the bacterial virulence in 182 insect. No other tested phenotype was impacted by chromosomal dam overexpression in P.
183
luminescens (Table S2 ). 
188
No difference in the number of emerging IJs in vitro could be detected for the three biological 189 replicates ( Fig S1) . This suggests that the nematode can feed and establish a symbiotic relationship 190 with the Chr_dam strain in in vitro conditions. (Fig 2A) . In S. littoralis the LT 50 was delayed by almost 6 hours (48.4h and 54.2h for Hb Chr_gfp 199 and Hb Chr_dam, respectively) ( Fig 2B) . This difference was highly significant (p-value <0.001, Wilcoxon 200 test). 207 208
Bacterial symbionts numeration in emerging IJs
209
For each strain, numeration of CFU in emerging IJs was performed after nematode crushing. This 210 experiment revealed that after a cycle in the insect, several bacterial colonies displaying no 211 luminescence appeared, indicating that they did not belong to the Photorhabdus genus. Therefore, 212 only luminescent colonies were numerated. Results presented in Fig.4 show that there was slightly 213 more Photorhabdus CFU numerated from nematode in symbiosis with the control strain (460+/-126 214 CFU) than with the dam overexpressing strain (270+/-100 CFU, p-value<0.01, glmm) (Fig 4) . However, 215 this experiment showed that each strain was able to colonize H. bacteriophora. Discussion 219 We previously described that Dam MTase allows the methylation of most (>99%) of the adenines 220 in 5'-GATC-3' motifs in the P. 
Figure Legends
416
After crushing of 10 IJs and plating of the resulting suspension, CFU were numerated. A significant 417 difference was observed between the two strains (glmm, p-value<0.01).
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